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Abstract 
Food composition databases (FCDBs) are published with such different formats and levels of documentation, that it is 
often difficult to compare values or import data using standard procedure.  Data from four online FCDBs  USA, 
Canada, Australia, and New Zealand  were downloaded and transformed according to EuroFIR specifications for 
presenting data and metadata.  Despite their different levels of documentation, the data in these 4 FCDBs can be 
compared and interchanged using the standardized EuroFIR eSearch platform with little loss of information. This 
demonstrates the benefits of using standardized systems for linking and describing food composition data. 
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1. Background & Objective 
1.1. Published food composition databases 
Food composition databases (FCDBs) include information pertaining to the identification of foods and 
their nutrient composition, although they may present data in different formats and with different levels of 
documentation.  FCDB presentations typically cover a wide range of technical solutions and layouts, 
according to their intended use, national traditions, and available finances.  In general, data are presented 
in different formats and include different levels of documentation.  As a result, users need to review the 
background information, most often placed in external documents. The different formats make it difficult 
for users to compare values between data sets or import data using a standard procedure.  
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1.2. EuroFIR solution 
In order to standardize food composition work in Europe, EuroFIR (European Food Information 
Resource) [1] created a draft common standard, whereby national and specialized FCDBs can present 
data and metadata in a uniform way.  This standard for common description of foods and their 
compositional values in published food composition databases subsequently became the basis for the 
establishment of a common CEN (Comité Européen de Normalisation /European Committee for 
Standardization) Standard on food data [2].  The EuroFIR draft standard includes common description of 
foods, using the LanguaL thesaurus [3], and common documentation of values, using EuroFIR thesauri 
and ISO (International Organization for Standardization) codes for languages and countries. 
EuroFIR thesauri [4] consist of eight controlled vocabularies for the description of the compositional 
value of a component in a given food. The thesauri follow international standards on monolingual and 
multilingual thesauri [5], which secure international development and use of the thesauri. There are 
EuroFIR thesauri for Acquisition Types, Components, Value Types, Units, Matrix Units, Method Types, 
Method Indicators, and Reference Types. The EuroFIR Component thesaurus contains cross-references to 
ChEBI [6], CAS registry numbers [7], INFOODS tagnames [8], and legal definitions.  
EuroFIR also designed a common XML template for data transfer (The EuroFIR Food Data Transfer 
Package) to connect databases to web services for data interchange. The EuroFIR eSearch facility [9] is 
an innovative interface, which can be accessed online and allows its users to simultaneously search more 
than 25 national and specialized FCDBs. Users have access to a wide range of European and international 
data, linking foods and nutrients through harmonized data description and associated component value 
information. The search facilities include options to search on a food name or food description (or both), 
as well as the powerful and unique ability to compare the component values between foods in the linked 
FCDBs. Outputs can be downloaded as spreadsheets allowing the user to manage the data as required. 
The FCDBs linked with EuroFIR use standardized food description (LanguaL) and standardized 
component and value description through the use of thesauri (standard vocabularies) to achieve a fully 
standardized approach linking between data in the various FCDBs. 
1.3. Objective 
The objective of this paper is to analyze four major online English-language FCDBs  from USA, 
Canada, Australia and New Zealand - from the point of view of advanced users (e.g. foreign FCDB 
compilers):  
 The USDA National Nutrient Database for Standard Reference (SR) [10] is the major source of food 
composition data in the United States. Release 24 (SR24) contains data on 7,906 food items and up to 
146 food components. It is published as an online searchable database and 
provides downloadable electronic database files.  
 The Canadian Nutrient File (CNF) 2010 [11] is a computerized bilingual database that reports up to 
150 nutrients in over 5,807 foods. Many of the data in the CNF have been derived from USDA SR22, 
with modification for Canadian conditions, e.g. regulatory standards and levels of fortification, along 
with addition of Canadian only foods or Canadian commodity data, as well as some brand name foods.   
 The Australia NUTTAB 2010 [12] is a reference database that contains food composition data for 
2,668 foods and includes nutrient data for up to 245 nutrients. NUTTAB 2010 is published as an 
online searchable database and as electronic database files. Additional, separate data files are provided 
for indigenous foods, vitamin D, amino acids, and trans fatty acids.  
 The New Zealand FOODfiles 2010 [13] is the major source of food composition data in New Zealand. 
The unabridged version contains information for up to 354 components in 2,705 foods.  The data files 
and users  manual can be downloaded from the New Zealand website. 
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2. Description  
Data from these 4 online FCDBs were downloaded and transformed according to EuroFIR 
specifications, using the documentation provided on the respective websites.  The structures and levels of 
documentation of these FCDBs are different, so some of this work was easy, but other parts were quite 
challenging. 
2.1. Food identification  
All 4 databases provided a list of foods with food ID, food name and scientific name. USDA SR24 
provides standardized LanguaL food description: all foods have at least LanguaL facet A (food group) 
and more than half have complete LanguaL indexing.  No LanguaL food descriptions were provided with 
the CNF data set, but LanguaL indexing for 3,090 foods could be copied from the USDA data set.  
Although the New Zealand FOODfiles 2010 provides a faceted food description (e.g. kind, part, 
process) in free text, it is not easy to search on these fields, especially in an international context. Even 
though no LanguaL descriptions of foods were provided with the Australian or New Zealand data sets, it 
should be possible to index the foods using the information contained in the food description fields. 
About 95% of the foods having a scientific name can be found in LanguaL facet B (food source). The 
LanguaL thesaurus was originally conceived in the US and therefore lacks many plants and animals from 
the Southern Hemisphere. The LanguaL Technical Committee should therefore collaborate with the 
Australian and New Zealand compilers to introduce indigenous plants and animals into the thesaurus. 
Proposals have been prepared for the LanguaL Technical Committee, and inclusion of the proposed terms 
is envisaged for the LanguaL version 2011. 
2.2. Component identification  
The USDA, CNF and NZ FOODfiles online databases include a table listing nutrients and other 
components measured in foods (e.g. energy, protein, cholesterol). This table identifies the reported 
nutrients and other components with component ID, component name, and INFOODS tagname, which is 
easy to link to EuroFIR component identifiers.  The Australian NUTTAB 2010, however, only provided a 
list of components in the accompanying Explanatory Notes document. This resulted in inconsistencies in 
component IDs between this list and the Value table in the database for 4 components. To avoid such 
discrepancies, all key tables in a data set should be provided in relational database format. 
2.3. Nutrient values  
All 4 databases provide a Nutrient Value table with food ID, component ID and selected value.  USDA 
and CNF databases also provide statistical information (e.g. standard error, number of studies).  The 
Australian files on Indigenous foods, Vitamin D, Amino acids, and Trans fatty acids were in spreadsheet 
format and needed to be transformed to common format. A few values in this database were reported with 
; we supposed that the leading number should be zero.  
There is a general problem with expression of values in the databases. It is internationally 
recommended to report nutrient data with maximum 2-3 significant figures [14]. This rule was generally 
respected in the CNF database. Recording values with a fixed number of decimals 
 can mislead the user as to the precision with which a component can be measured. When 
preparing the data interchange files, we rounded all values to 3 significant figures. 
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2.4. Methods  
All 4 databases documented default methods (analytical or calculated) at component level in external 
documents, instead of at value level.  As a first step, we indexed this textual method information at 
component level using the EuroFIR thesauri (Method Type, Method Indicator) and a linked method 
description table for each of the data sets.  
The USDA SR24 provides general method information at value level with Source Code (e.g. 
analytical, calculated, assumed zero) and Derivation Code (e.g. concentration adjustment using factor; 
derived from analytical data). There is no direct correlation between this documentation and EuroFIR 
method description, so we created a correspondence table of most logical matches with EuroFIR thesauri 
based on combinations of Source and Derivation codes.  
the previously stored default method codes and 
Acquisition Type 4 NC
(Nutrient based on other nutrient/s; calculated rather than analyzed) were indexed using EuroFIR thesauri 
Value Type (best estimate), Method Type (calculated, generic), Method Indicator (calculation), and 
Acquisition Type (value created within host system).  In the future, EuroFIR and USDA should work 
together to create a common set of Derivation Codes that can be used at the international level.  The 
Canadian CNF 2010 and New Zealand FOODFiles 2010 also provide Source Codes at value level, so 
similar correspondence tables were created to transform their method documentation to EuroFIR 
specifications.  
The Australian NUTTAB 2010 provides a Derivation Code (Analysed, Recipe, NNS 1995, Borrowed, 
Label, Calculated, Imputed, Industry) at food level. As a first approximation, we used this Derivation 
Code to index methods at the value level. For example, all values of foods with Derivation Code 
 with Acquisition Type 
Borrowed Value 
Type (unknown), Acquisition Type (Food composition table), Method Type and Method Indicator 
(unknown) . Additional information on methods for individual nutrient values in NUTTAB is also 
registered at food level, in the Sampling Details field. From this textual description, it is clear that not all 
of the component values for a given food correspond to its Derivation Code.  For example, folate values 
for beer (Analysed food) were borrowed from the UK food composition table, while starch was presumed 
zero; only the sugar, acidity and alcohol values for sweet dessert wine (Industry food) were obtained from 
industry, while the other components were either borrowed from USDA or imputed from similar foods. 
This textual information is so dispersed that we were not able to use it for systematic documentation of 
methods in the Value table. It is much more user-friendly to include method information at value level. 
2.5. References  
There are no significant differences between the Data Source table in USDA SR24 and the EuroFIR 
Reference table, with fields for reference ID, author, title, etc. To prepare this table for EuroFIR eSearch, 
and then index the references with Publication 
Type (e.g. journal article, report, website) and Acquisition Type (e.g. food composition database, 
independent laboratory).  Some of the USDA SR24 references could also be linked to the online 
CiteXplore [15] bibliographic database. In addition to the list of references, USDA SR24 provides a Data 
Sources Link table, with food ID, component ID and reference ID, which is completely compatible with 
the EuroFIR Standard. 
Canada  CNF 2010 provides no list of bibliographic references. However, a short list of references 
could be created using the CNF Nutrient Source codes linked to values. 
change from USDA) was recorded in a Reference table with citation for USDA SR22, Acquisition Type 
(food composition table) and Reference Type 
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product, non-
Acquisition Type (independent laboratory) and Reference Type (report).  These indexed references could 
then be linked to values using the Nutrient Source codes.  Although they lack precision, the references 
will at least be visible to the user at value level. 
Table 1.Summary table of key characteristics by database:  Database tables/files provided; documentation of foods, components, 
nutrient values, methods, and references 
 US SR24 Canada CNF2010 Australia NUTTAB 2010 NZ FOODFiles 2010 
Tables Food description, Food group, 
LanguaL factor, Nutrient 
definition, Nutrient Data, Source 
Codes, Derivation Codes, 
Footnotes, Sources of Data, 
Sources of Data Link File. 
Food names, Refuse, Food 
groups, Food Source 
codes, Yields, Nutrient 
names, Nutrient Amounts, 
Nutrient Source codes. 
Food file, Nutrient file, 
Recipe file, Retention factor 
file, Indigenous foods, 
Vitamin D, Amino acids, 
Trans fatty acids. 
Food names, Component 
codes, Nutrient data, 
Standard measures, 
Ingredients 
Food Food ID, food group, food 
name, scientific name, 
manufacturer name, common 
name, refuse 
LanguaL description for more 
than half of the foods 
 
Food ID, food group, food 
name in English & 
French, scientific name, 
SR20 food code, dates 
entry & publication. 
LanguaL description for 
3090 foods can be 
borrowed from SR. 
Food ID, name, optional 
name, description, scientific 
name, derivation, sampling, 
inedible & edible portions, 
group, sub group. 
Food ID, food name, 
scientific name. 
Faceted food description 
in free text.  
Comp Nutrient ID, name, INFOODS 
tagname, unit, number of 
decimal places 
Nutrient ID, name in 
English & French, 
INFOODS tagname, unit, 
number of decimal places 
List of components with 
IDs, INFOODS tagnames, & 
units in external document; 
inconsistencies with values 
table.  
INFOODS tagname, 
component name, unit 
Value Food ID, nutrient ID, value, nb 
data points, nb studies, standard 
error, min & max values, 
confidence code. 
Values reported with fixed 
number of decimal places. 
Food ID, nutrient ID, 
value, nb samples, std 
error, trace, date entered. 
Most nutrient values 
reported with 2-3 
significant figures. 
Food ID, nutrient ID, 
nutrient name & category, 
unit, value. 
Indigenous foods, Vitamin 
D, Amino acids, and Trans 
fatty acids files in different 
format. 
Food ID, INFOODS 
tagname, value, Source 
code 
Values recorded with 2 
or 3 digits after the 
decimal point (e.g. 
) 
Method Default methods at component 
level in external document. 
Source Code & Data Derivation 
code at value level. 
Default methods at 
component level in 
external document. 
Nutrient Source code at 
value level. 
Default methods at 
component level in external 
document. 
Derivation code and 
sampling details at food 
level. 
Default methods at 
component level in 
external document. 
Source code at value 
level. 
Ref Data source table with ref IDs, 
author, title, journal, etc. 
Data Sources Link table with 
food ID, nutrient ID and ref ID 
No bibliographic 
references. Some 
references can be 
presumed from Nutrient 
Source codes.  
Lists bibliographic 
references without codes in 
external document. No links 
to values. 
Lists bibliographic 
references without codes 
in external document. 
Source codes can point 
to several references. 
 
These were copied to a Reference table in the transformed database and indexed as above but could not 
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be linked to values, except for the data on indigenous foods and on amino acids, which came from 
specific reports. There is no documentation of sources at the value level, which is unfortunate for the 
interested user. 
The NZ FOODFiles 2010 listed 102 bibliographic references 
These were copied to a Reference table in the transformed database and indexed as above. It was possible 
to link many of these references to values using the FOODFiles Source Codes. The main challenge in this 
is that som
references (Health Canada 2010; Technical University of Denmark 2010; National Institute for Health & 
Welfare 2010; Gnagnarella & Salvini 2008; Sugiyama Jogakuen University 2004; Health Promotion 
Board 2003; Swedish National Food Administration 2010), and it is impossible to know which one or 
ones were used, and if the foreign data were weighted in some way. 
Fig. 1. Data sets in EuroFIR eSearch  
2.6. EuroFIR eSearch  
After data conversion, the 4 datasets could be linked to the EuroFIR eSearch (the NZ FOODFiles data 
set was only added for testing then removed pending authorization from New Zealand authorities)  see 
Figure 1. Figure 2a shows how values from these data sets can be visualized and compared with other 
data sets. Figure 2b: clicking on one of the foods in the comparison table yields metadata (e.g. statistical 
information, method) and references for each value; popup screens explain EuroFIR thesauri codes. 
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Fig.  2. Search for nutrient data in EuroFIR eSearch: (a) Comparison of values; (b) Data documentation  
3. Conclusions  
Despite their different levels of documentation, the data in these 4 online FCDBs can be compared and 
interchanged with little loss in information when the database is presented in a uniform format, like 
EuroFIR. This illustrates the benefits of using standardized systems for linking and describing food 
composition data.  Conversion allows data to be used in compatible systems (e.g. EuroFIR eSearch), but 
it is not automatic, due to:  
 extremely different data formats, which require a human interface 
 overlapping classifications  
 poor documentation (e.g. lack of scope notes) 
 documentation limited to external documents/free text 
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It is hoped that this illustrative exercise in data documentation will foster international discussions to 
promote clarification and standardization of FCDB terminology and encourage standardized data 
documentation in published FCDBs. 
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